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Previous research has suggested that misinterpretations of hurricane track
forecasts can lead to errors in estimation of perceived risk. One factor that can be used to
understand these errors in judgment of risk perception is called optimistic bias, in which
an individual perceives that compared to another person they are at less risk. Thus, the
purpose of this study was to examine how risk perceptions of hurricane track forecasts
are influenced by the optimistic bias and changes in the forecasts. Students from three
coastal universities took a survey regarding hurricane risk from two different track
scenarios of a hypothetical hurricane approaching their university. Results indicated that
optimism and perceptions of hurricane tracks were not correlated. Regardless of changes
in forecast tracks, students perceived the same level of risk by the final forecast. This
research has important social implications because hurricane track forecasts are part of
the hurricane decision-making process.
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INTRODUCTION

The Atlantic basin has been experiencing a high hurricane activity era that began
in 1995 (Elsner et al. 2000; Goldenberg et al. 2001; Pielke et al. 2005). Several
hurricanes in recent U.S. history, such as Sandy in 2012, have caused major economic
loss and destruction (Baker et al. 2012; Pielke et al. 2008). According to Pielke et al.
(2008), the U.S. experiences a normalized $10 billion per year in hurricane damage.
Moreover, 39% of U.S. population (123.3 million people) lived in Coastal Shoreline
Counties in 2010, thus exposing residents to greater risks (Ache et al. 2013). Overall,
increases in hurricane activity, major economic losses, as well as the rapidly growing
coastal populations (Crossett et al. 2004; Ache et al. 2013), have increased the
vulnerability of U.S. communities along the coast (Pielke et al. 2005), and complicated
the evacuation process (Dow and Cutter 2000).
For instance, South Carolina and Texas residents who evacuated during
hurricanes Floyd (1999) and Rita (2005), respectively, faced major traffic jams that put
people at risk (Dow and Cutter 2000; Zhang et al. 2007). Furthermore, massive
evacuations can lead to shadow evacuations, which occur when people leave
unnecessarily. This could delay and affect evacuations of people who are at greater risk
(Zhang et al. 2007). In addition, the cost of hurricane evacuations is elevated. As
demonstrated by Whitehead (2003), hurricane evacuations in North Carolina coastal
1

counties cost an approximate amount of $1 M to $50 M. Therefore, understanding how
people perceive hurricane risk is essential because it can affect the evacuation decisionmaking process (Baker 1991; Burnside et al. 2007; Dash and Gladwin 2007), as well as
protective actions taken by homeowners, and influence the way people interpret and
respond to both forecast and warnings during hurricane emergencies (Arklikatti et al.
2006; Baker 1991; Dash and Gladwin 2007; Lindell and Perry 2004; Morss and Hayden
2010; Peacock et al. 2005). For these reasons, risk perception is one of the key predictors
of risky decision-making behavior (Peacock et al. 2005; Sitkin and Pablo 1992; Sitkin
and Weingart 1995; van der Pligt 1996).
Previous studies have shown that people tend to rely on the track forecast cone
graphic issued by the National Hurricane Center to make evacuation decisions and to
assess their personal risk as a hurricane threatens their area (Broad et al. 2007; USACE
2013). Additionally, people’s misinterpretation of the track forecast cone could lead to
lower perceptions of risk (Broad et al. 2007). Research suggests that if the forecast track
is shifted away from people’s current location, they are less interested (Sherman-Morris
et al. 2011) or more optimistic about their perceived risk if they are at a farther distance
from landfall location (Trumbo et al. 2011). Thus, understanding risk perceptions from
these forecast graphics is essential because it could help emergency managers to
understand hurricane risk behavior, improve emergency preparedness, and to target
communities at greater risk.
An understanding of hurricane risk perception can be achieved through a concept
known as optimistic bias, which is one way to form perceptions. It occurs when people
consider themselves to be at less risk than others (Helweg-Larsen et al. 2001; Klein and
2

Helweg-Larsen 2002; Weinstein 1980; Weinstein 1989). Optimistic bias is important
because it can introduce errors in judgment that can lead to an overestimation or an
underestimation of risk (Slovic 1987; Tversky and Kahneman 1974). Moreover, these
errors in judgment can affect people’s preparedness of a natural hazard (Angelo 2010;
Spittal et al. 2005). Furthermore, it can be difficult to change a history of risk behavior if
an optimistic bias is present (Shepperd et al. 2003; Weinstein 1989). Therefore,
optimistic bias is useful for researchers and emergency managers because it may explain
public response to hurricane warnings, and public’s personal assessment of hurricane
risk.
The purpose of this study is to examine how risk perceptions of hurricane track
forecasts are influenced by both the optimistic bias and changes in the forecasts. Data
were gathered from a survey, which were given to undergraduate students of three coastal
universities located at the Atlantic Coast, the Gulf Coast and the Caribbean. The survey
was focused on how hurricane risk perception changes given different forecast tracks.
Risk perception was measured along with different variables such as previous hurricane
experience, tenure, and demographic characteristics. To obtain an optimism score, the
Revised Life Orientation Test was used to measure optimism levels among participants
(Scheier et al. 1994). Additional questions such as the use of media information, and
confidence in hurricane forecasts were asked.

3

CHAPTER II
LITERATURE REVIEW

2.1

Risk Perception
Risk can be defined as the possibility of facing a negative outcome (Lindell and

Perry 2004). Risk can be described in terms of “certainty, severity, and immediacy of
disaster impacts” (Lindell and Perry 2004, p. 54). Experts and the general public perceive
risk in different ways (Dow and Cutter 2000; Peacock et al. 2005; Slovic 1987; Slovic et
al. 2004; Slovic et al. 2005). For instance, experts rely on objective judgments called risk
assessment; a process in which experts identify risk, estimate possible impacts, and
recommend preparedness actions (Slovic 1987; Lindel and Perry 2004). On the other
hand, risk perception occurs when people make their own judgments or individual
assumptions about hazards (Slovic 1987). Hence, the main difference between these two
processes is that the general public evaluates risk based on individual intuitions or
subjective assessments (Slovic 1987; Lindel and Perry 2004).
Public response to risk, as described by Lindell and Perry (2004) in their
protective action decision model, is influenced by information seeking, social context,
warning components, and personal characteristics (Dash and Gladwin 2007; Lindell and
Perry 2004; Mileti and O’Brien 1992). People often seek evidence such as specific hazard
information before making an evacuation decision (Arlikatti et al. 2006; Lindell and
Perry 2004; Mileti and O’Brien 1992). If the public confirms the risk, the likelihood of
4

taking protective action will increase (Lindell and Perry 2004). Social context is also
important because the interaction with others can influence personal assessments of a
hazard and affect an individual’s behavioral response (Dash and Gladwin 2007; Gladwin
et al. 2007; Lindell and Perry 2004; Peacock et al. 2005).
In general, understanding risk perception is important because it is a key concept
of an individual’s decision-making process (Peacock et al. 2005). Thus, it allows
researchers and emergency managers to interpret public response to hazards (Peacock et
al. 2005). Furthermore, hurricane warning response and evacuation studies are commonly
investigated in relation to hurricane risk perception to understand evacuation behavior
(Arlikatti et al. 2006; Baker 1991; Burnside et al. 2007; Dash and Gladwin 2007; Dow
and Cutter 2000; Lindell et al. 2001; Morss and Hayden 2010; Meyer et al. 2012; Riad et
al. 1999, Zhang et al. 2007). In summary, risk perception is an essential factor that can
influence hurricane evacuation decisions, hurricane preparedness, and risk response
(Baker 1991; Dash and Gladwin 2007; Gladwin et al. 2007; Peacock et al. 2005; Zhang et
al. 2007).
When measuring risk perception, several aspects must be considered such as
hazard characteristics and its associated threats, likelihood of impacts, and intuitive
reactions to perceived risk (Lindell and Perry 2004). Research has identified several
factors that can influence the way decision makers take protective actions against hazards
such as previous experience, demographic variables, and proximity to the event (Lindel
and Hwang 2008; Lindell and Perry 2004). Regarding hurricanes, risk perception is
commonly measured along with several factors such as hurricane knowledge, sociodemographics characteristics (i.e. age, ethnicity, gender, education, household
5

composition, and income), and previous hurricane experience (Arlikatti et al. 2006;
Burnside et al. 2007; Dow and Cutter 2000; Dash and Gladwin 2007; Baker et al. 2012;
Morrissey 2010; Morss and Hayden 2010; Peacock et al. 2005; Trumbo et al. 2011;
Zhang et al. 2007). This study investigated risk perception in terms of previous
experience, and demographic characteristics including age, gender, and ethnicity.
Previous experiences with past events can influence the risk that people perceive
from a future event (Lindell and Perry 2004; Weinstein 1980). Research on previous
experience with hazards has been inconsistent; previous experience can lead to higher or
lower perceived risk (Baker 1991; Lindell and Perry 2004). For instance, people who
experienced damage from previous hurricanes had higher perceptions of risk (Baker et al.
2012; Peacock et al. 2005; Trumbo et al. 2011). Other studies have found that previous
hurricane experiences can positively influence people’s hurricane evacuation decisions
and risk perceptions of a future hurricane (Dow and Cutter 2000; Morss and Hayden
2010; Zhang et al. 2007), as well as hazard adjustments or preparation efforts (Dow and
Cutter 2000; Lindell and Hwang 2008; Sattler et al. 2000).
However, other studies have found mixed results between personal experiences
and risk perception (Baker 1991; Baker et al. 2012). For example, Baker et al. (2012)
found higher levels of concern between both groups of respondents who did and those
who did not have previous hurricane damage. Moreover, lower perceived risk was found
among those who had previous hurricane experience but no previous hurricane damage
(Baker et al. 2012). Regarding hurricane evacuations, research has found that those who
had previously evacuated from a hurricane were more likely to perceive higher risk
(Trumbo et al. 2011) and to evacuate from a future hurricane (Burnside et al. 2007; Riad
6

et al. 1999). Other studies have found that those with longer tenure (i.e. length of
residence) are prone to perceive higher risk (Peacock et al. 2005) and could be either less
likely (Baker 1991; Dow and Cutter 2000) or more likely to evacuate for stronger storms
(Arklikatti et al. 2006).
Several demographic characteristics have been previously identified as factors
that shape risk perceptions (Dash and Gladwin 2007; Lindell and Hwang 2008; Lindell
and Perry 2004; Peacock et al. 2005). Previous studies about age and risk perception have
yielded inconsistent results (Baker 1991; Lindell and Perry 2004). For instance, Baker
(1991) found some indications that older individuals are more likely to evacuate.
Arklikatti et al. (2006) found that evacuation expectations were higher among older
individuals, but only for strong hurricanes. In addition, some studies have found lower
perceptions of risk (Peacock et al. 2005) or more optimism about perceived risk (Trumbo
et al. 2011) among older individuals. Furthermore, Sattler et al. (2000) found that age was
positively related to hurricane preparation efforts. On the contrary, Bateman and Edwards
(2002) found that age was not a significant predictor of evacuation for both females and
males.
Gender studies have found more consistent results. For example, females are
more likely to perceive higher hurricane risk (Bateman and Edwards 2002; Dash and
Gladwin 2007; Lindell and Hwang 2008; Peacock et al. 2005), as well as other hazards
(Finucane et al. 2000; Lindell and Hwang 2008). Trumbo et al. (2011) found that males
had a greater optimism about perceived risk. Additionally, women have higher response
rates to hurricane evacuations (Bateman and Edwards 2002; Riad et al. 1999). Other
studies did not find significant results between gender and perceived risk (Baker 1991).
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Different results have been found for ethnicity. For instance, some studies have
found inconsistent results (Baker 1991) or no relationship at all between ethnicity and
evacuations (Bateman and Edwards 2002; Burnside et al. 2007). In addition, Lindell and
Hwang (2008) did not find lower perceptions of hurricane risk among Caucasians. On the
contrary, other research has found that minority groups tend to have higher perceptions of
risk (Finucane et al. 2000; Lindell and Perry 2004; Peacock et al. 2005). Additionally,
Riad et al. (1999) found that Whites and Latinos had higher evacuation intentions than
the Black population.
2.2

Heuristics and other ways to form perceptions
People tend make judgments under uncertain events (Tversky and Tversky 1974).

These judgments are closely related to heuristics and biases. Heuristics, which are
mental strategies or shortcuts that people use to solve complex situations, are related to
risk perception (Sjöberg 2000). Therefore, they are used as part of the decision making
process (Loewenstein et al. 2001; Nicholls 1999, Slovic 1987; Tversky and Kahneman
1974). Although the use of heuristics can lead to accurate judgments, they can produce
systematic errors or biases such as overestimation and underestimation of risk (Slovic
1987; Tversky and Kahneman 1974; Weinstein 1980). Two heuristics that are useful
when analyzing perceptions are affect and optimistic bias.
Affect is an emotion that classifies a stimulus as good or bad (Slovic et al. 2005).
This type of heuristic has an influence on decision-making processes because people
make judgments based on the “affect pool”. The “affect pool” is a mental strategy in
which positive and negative relationships are assigned to a stimulus such as an event.
This mental strategy is known as affect heuristic, a process in which people make
8

judgments about a risk: perceived risk is low when people consider an event as positive
(i.e. positive affect) but if people consider the event as negative, their perceived risk is
high (i.e. negative affect) (Slovic et al. 2005). The above-mentioned studies demonstrate
that affect is important when making decisions.
Another form of perception is called optimistic bias, which is defined as a
person’s own judgment that chances of facing a negative outcome are less likely than to
others (Helweg-Larsen et al. 2001; Klein and Helweg-Larsen 2002; Weinstein 1980;
Weinstein 1989). Optimistic bias is also known as unrealistic optimism (Weinstein 1980)
or comparative optimism (Harris et al. 2008; Shepperd et al. 2003). There are two
methods for assessing optimistic bias: the direct and indirect method (Harris et al. 2008;
Helweg-Larsen and Shepperd 2001; Klein and Helweg-Larsen 2001). With the direct
method, a person can estimate his own risk compared to the average person (Weinstein
1980; Harris et al. 2008; Helweg-Larsen and Shepperd 2001; Klein and Helweg-Larsen
2001). On the other hand, with the indirect method, people estimate their own risk as well
as the risk of others (Harris et al. 2008; Helweg-Larsen and Shepperd 2001; Klein and
Helweg-Larsen 2001). Subsequently, both estimates are subtracted to obtain a
comparison (Helweg-Larsen and Shepperd 2001).
Previous studies have identified different factors or moderators that affect
optimistic bias (Harris et al. 2008; Helweg-Larsen and Shepperd 2001; Klein and
Helweg-Larsen 2001; Shepperd et al. 2013; Weinstein 1980; Weinstein 1989). For
instance, Weinstein (1980) tested optimistic bias for both positive and negative events
with respect to desirability, perceived probability, personal experience, perceived control,
and stereotype salience. In general, the study found an optimistic bias toward both
9

positive and negative events. For positive events, higher optimistic bias was associated
with higher perceived probability and more desirable events. For negative events, higher
optimistic bias was associated with more perceived control, personal experience, and
stereotype salience (Weinstein 1980).
Several variables that moderate optimistic bias can be categorized in two types of
moderators: personal risk moderators and target risk moderators (Helweg-Larsen and
Shepperd 2001). Personal risk moderators are defined as factors that have an influence on
personal risk assessment. On the other hand, target risk moderators are variables that
affect one’s estimate of other’s risk. Personal moderators that increase risk assessments
are negative mood, state anxiety, trait anxiety, proximity feedback, control, prior
experience, and dysphoria, which is a nonclinical depression (Helweg-Larsen and
Shepperd 2001). Target risk moderators that can influence the way people assess risk to
others are positive mood and type of comparison target, which represents the
characteristics of the average person. Helweg-Larsen and Shepperd (2001) concluded that
these moderators lead to greater estimation of risk to others. Therefore, people are more
likely to have a higher optimistic bias when they have a positive mood or when they
compare themselves to the average person (Helweg-Larsen and Shepperd 2001).
Another study that analyzed moderators of optimistic bias was Harris et al.
(2008). The moderators that were studied were: frequency, stereotype salience, personal
control, desirability, personal experience, and absent/exempt belief. Overall, greater
optimistic bias was found with perceived control but less optimistic bias was associated
with severity and higher perceived frequency. In addition, higher optimistic bias was
found for events that can be controlled (Harris et al. 2008).
10

The relationship between control and optimistic bias was examined in Klein and
Helweg-Larsen (2001) with respect to nationality, student status, risk status, and the type
of method for assessing optimistic bias. Overall, as previously mentioned in other studies,
higher optimistic bias was associated with higher control. Therefore, a greater association
between control and the optimistic bias was found among U.S. and/or student samples, as
well as when analyzing optimistic bias in terms of the direct method (Klein and HelwegLarsen 2001).
In summary, previous studies have shown that optimistic bias is higher when
people think that they are more likely to experience positive events (Helweg-Larsen and
Shepperd 2001; Weinstein 1980; Weinstein 1989), whereas negative events are
associated with less optimistic bias (Helweg-Larsen and Shepperd 2001; Weinstein
1980). Less experience with hazards, lower frequency of hazards and control over
hazards are also associated with higher optimistic bias (Weinstein 1989). In addition,
optimistic bias is higher if no previous vulnerability exists (Weinstein 1989). Moreover, it
is difficult to reduce past protective action behavior if optimistic bias is high (Shepperd et
al. 2003; Weinstein 1989).
2.3
2.3.1

Optimistic Bias
Optimistic Bias and Natural Hazards
Optimistic bias has been studied in natural hazards including hurricanes,

earthquakes, tornadoes and environmental risks. For instance, Helweg-Larsen (1999)
monitored students over a five-month period following an earthquake in Northridge, CA
to understand how optimistic bias changes over time. The study used experience, control,
and negative affect as moderators. The findings showed that optimistic bias was not
11

found immediately after the earthquake. Moreover, it was non-existent five months
following the earthquake. In addition, lower levels of optimism were found among people
who experienced damage from the earthquake. Personal experience was found to be a
moderator of optimistic bias (Helweg-Larsen 1999).
In another research, people’s optimistic bias was studied among residents of
Wellington, New Zealand who had not experienced an earthquake in recent time (Spittal
et al. 2005). Researchers analyzed the relationship between optimistic bias and
preparedness, as well as personal loss and property damage. Results indicated that
residents considered themselves at less risk of being injured in an earthquake than their
peers. In addition, respondents considered that their properties were at a greater risk of
experiencing damage than others’ properties. Additionally, the study found that
respondents had higher optimistic levels about their preparedness plan when compared to
the average person (Spittal et al. 2005).
Shepperd et al. (2003) investigated if people’s optimistic bias is consistent with
respect to time and events. The research used data obtained from a previous study by
Helweg-Larsen (1999) regarding the 1994 Northridge earthquake, and included new risks
in their study. The study demonstrated that optimistic bias was consistent across time,
although it can be initially modified by experience. In addition, comparative judgments
were also consistent across the studied events, although the effect was modest (Shepperd
et al. 2003).
Pahl et al. (2005) investigated the relationship between optimistic bias and
environmental hazards. The research consisted of two studies where optimistic bias was
measured by using the direct method (Study 1) and the indirect method (Study 2). The
12

first study examined if people had an optimistic bias regarding three environmental risks
(i.e. nuclear power, air pollution, and water pollution), as well as if the scenario in which
the event occurred (i.e. normal conditions or a hypothetical accident) affected people’s
judgments. Results from the first study showed that people considered themselves at less
risk of being affected by an environmental risk (i.e. having health effects) under normal
conditions. On the contrary, respondents did not show an optimistic bias under a
hypothetical accident due to lower perceived controllability, order of presentation (i.e.
normal events were presented before the hypothetical accidents), and perceived
likelihood of negative consequences. The second study, which included participants
identified as environmental activists and nonactivists, explored comparative judgments
for 26 risks that were classified into four broader categories: techno-human risks, natural
risks, everyday risks, behavior-related risks. In general, participants rated their risk lower
than the average person, and both the environmental activists and nonactivists had the
same levels of comparative judgments (Pahl et al. 2005).
Finally, Suls et al. (2013) studied changes over time (i.e. 1 month, 6 months, and
12 months) in perceived vulnerability of a future tornado disaster among college students,
community residents, and those both affected and unaffected by tornado. The authors
used both the direct and indirect comparison measures. Both direct and indirect methods,
demonstrated that optimistic bias about injury was present after 1 month, 6 months, and
12 months following the tornado. Lower comparative vulnerability was found six months
after the tornado among those residents who experienced tornado damage (Suls et al.
2013).

13

2.3.2

Optimistic Bias and Hurricanes
Little research has been done regarding optimistic bias and hurricanes. Sattler et

al. (2000) surveyed people as two approaching hurricanes prompted the issuance of
hurricane watches and warnings. The study tried to understand the relationship between
disaster experience with other variables such as previous hurricane experience, hurricane
preparedness, and distress. The study suggested that optimistic bias was present among
the majority of participants due to their optimistic responses when making judgments
about the safety of their buildings (Sattler et al. 2000).
Additionally, Trumbo et al. (2011) conducted a survey in 2006 after Hurricanes
Katrina and Rita in which they investigated hurricane risk perception and optimistic bias
by using the indirect method. This study analyzed if risk perception and optimistic bias
were related to distance from hurricane landfall location. Additional measurements such
as dispositional optimism, and hurricane experience were also included. Greater
optimism about being affected by a future hurricane was present among respondents who
were at a farther distance from landfall location but this association was small. Regarding
optimistic bias, higher levels of optimism were significant for the following variables:
age and tenure. Dispositional optimism had a positive association with optimistic bias
(Trumbo et al. 2011).
Additional research regarding optimistic bias and hurricanes, analyzed how the
following covariates were associated with optimistic bias: dispositional optimism, age,
education, past experience, number of children, and tenure (Morrissey 2010). This study
used data obtained from Trumbo et al. (2011) and assessed optimistic bias by using the
indirect method. As expected, dispositional optimism had a positive correlation with
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optimistic bias. Other significant variables were age, and tenure (i.e. people who are
younger, and have lived longer in their residences have a higher optimistic bias)
(Morrissey 2010).
2.4

Perceptions of Hurricane Track Forecasts
One of the graphics that the National Hurricane Center issues when forecasting

hurricanes is the track forecast, which is commonly known as “Cone of Uncertainty”
(Broad et al. 2007). The main features of the graphic are the track forecast line, which
represents the forecast of the storm’s center, and the white shaded area, which accounts
for track errors (Broad et al. 2007). Compared to hurricane risk perception and
evacuations, a limited number of previous studies have attempted to understand
misinterpretations of the cone of uncertainty and public’s perceptions of it (Broad et al.
2007; Meyer et al. 2012; Senkbeil et al. 2010; USACE 2013). Previous studies have
shown that the forecast cone is important because people tend to focus on this graphic,
and it can influence people’s decisions about hurricane evacuations (Broad et al. 2007;
Meyer et al. 2012; USACE 2013). When making decisions, people inquire information
about the risk; a process known as information seeking (Lindell and Perry 2004).
This process is important when trying to understand risk perception and response
to hazards (Lindell and Perry 2004; Dash and Gladwin 2007). Hurricane information
seeking based on internet searches has been previously studied (Lee et al. 2009;
Sherman-Morris et al. 2011). To illustrate the importance of information seeking,
Hurricane Katrina’s internet searches were analyzed during the period of August 15August 31, 2005 (Lee et al. 2009). The study showed a significant increase on internet
searches as the issuances of watches and warnings by the National Hurricane Center
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began. In addition, internet searches remained high even when the hurricane had moved
away. This research demonstrated that people are interested in seeking information when
their area is threatened (Lee et al. 2009). An additional study regarding internet searches
was conducted by Sherman-Morris et al. (2011). The information seeking revealed that
searches fluctuated with varying track forecast: people closer to the track forecast were
more interested as indicated by web searches, whereas the amount of visits decreased as
the track forecast moved away from individuals. This is important for risk perception
because it suggests that people may perceive lower risk if the track forecast shifts away
from their location (Broad et al. 2007; Sherman-Morris et al. 2011); hence, it could
decrease interest on hurricane preparedness (Meyer et al. 2012).
A survey conducted after Hurricane Charley in 2004, demonstrated that people
considered the forecast track as an important factor when making their evacuation
decisions (USACE 2013). A persistent forecast track, which placed the storm’s center
making landfall over Tampa Bay area, explained lower evacuation rates in southwest
Florida such as Charlotte County, about 100 miles south of Tampa (Broad et al. 2007;
USACE 2013). This area was severely impacted by the storm and many residents decided
not to evacuate due their confidence in previous forecast runs placing the storm over
Tampa rather than their location (Broad et al. 2007; USACE 2013).
Another study analyzed public preferences of different forecast cones of the
forecast cone from a survey conducted by the National Weather Service (Broad et al.
2007). When interpreting the forecast cone, people tended to give a significant
importance to the track line. Therefore, people had lower perceived risk if their homes
were outside the forecast cone or if the track line was not headed to their locations.
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Despite people’s tendency to focus on the track line, respondents preferred the graphic in
which the track line was depicted (Broad et al. 2007). Senkbeil et al. (2010) investigated
evacuee’s interpretations on possible landfall location of Hurricane Gustav and compared
them to the actual landfall. The study concluded that errors between the two distances
were present for all studied regions, especially for greater New Orleans where the official
landfall had a greater distance to the evacuee’s predicted landfall location. These results
can be useful to explain hurricane evacuation and how public correctly identify areas of
perceived damage from a storm (Senkbeil et al. 2010).
In addition to the above studies, a web-based simulation was conducted in which
participants were shown either one of two forecast track graphics: one with the track line
and the other without the track line (Meyer et al. 2012). The study revealed that
respondents who viewed the graphic depicting the track line, showed a higher interest on
storm threat but not in preparedness. The study suggests that the cone of uncertainty
without the track line might decrease preparedness among people (Meyer et al. 2012).
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CHAPTER III
RESEARCH QUESTION AND OBJECTIVES

As previously mentioned, studies have shown that people pay close attention to
the hurricane track forecast graphic (Broad et al. 2007; Lee et al. 2009; Sherman-Morris
et al. 2011), and that they use this graphic as part of their evacuation decision-making
process (USACE 2013). Additionally, studies indicate that people have a lower perceived
risk if the hurricane forecast track line is not directly over their location or if they are not
within the projected path (Broad et al. 2007; USACE 2013). In fact, interest on hurricane
internet searches decreases as the track forecast moves further away from individuals
(Sherman-Morris et al. 2011). At the same time, research regarding optimistic bias and
hurricanes have shown that people who are younger, have positive optimism about life,
and have lived longer in their residences have higher levels of optimistic bias (Morrissey
2010; Trumbo et al. 2011). These studies are important because they can explain an
individual’s risk decision-making process, as well as risk behavior.
Motivated by previous research on hurricane track forecasts, perceived hurricane
risk, and the optimistic bias, the following research question was proposed: Is the effect
of hurricane tracks on perception influenced by both the optimistic bias and/or changes in
hurricane tracks? To answer the research question, this study asked college students to
estimate hurricane risk based on two different track scenarios of a hypothetical hurricane
18

approaching three different coastal universities in the Gulf coast, Atlantic East Coast and
Puerto Rico. The proposed hypotheses were the following:

Hypothesis 1: Optimistic bias will be negatively correlated with risk perceptions
of hurricane track forecasts.
Hypothesis 2: Participants who receive a track forecast that changes over the
course of the forecast period will perceive lower risk than participants who
receive a consistent track forecast.
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CHAPTER IV
METHODOLOGY

4.1

Hurricane Track Forecast Maps
To measure perceived hurricane risk, two forecast track scenarios of a

hypothetical hurricane were created for each geographic location (Figures 4.1-4.12). The
track scenarios were based on past tracks of hurricanes either getting close to or affecting
the areas being studied, and they were obtained from the NHC database. The first
scenario (i.e. Track A) was the control track, where the forecast center position was
consistently going straight toward the areas being studied throughout the forecast period
(i.e. Forecast 1, Forecast 2, and Forecast 3). The second scenario showed three
consecutive configurations within the forecast graphic: a) going straight at the beginning
of the forecast period (Figures 4.1, 4.4, and 4.9), b) shifting to the left (Figures 4.3, 4.7,
and 4.11), and c) heading once again toward the corresponding school (Figures 4.2, 4.,
and 4.10). The main goal was to understand if the middle segment of Track B biases
people.
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Figure 4.1

Forecast 1-Tracks A and B for East Carolina University

Figure 4.2

Forecast 2-Track A for East Carolina University
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Figure 4.3

Forecast 2-Track B for East Carolina University

Figure 4.4

Forecast 3-Tracks A and B for East Carolina University
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Figure 4.5

Forecast 1-Tracks A and B for the University of Puerto Rico at Mayagüez

Figure 4.6

Forecast 2-Track A for the University of Puerto Rico at Mayagüez
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Figure 4.7

Forecast 2-Track B for the University of Puerto Rico at Mayagüez

Figure 4.8

Forecast 3-Tracks A and B for the University of Puerto Rico at Mayagüez
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Figure 4.9

Forecast 1-Tracks A and B for the University of South Alabama

Figure 4.10

Forecast 2-Track A for the University of South Alabama
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Figure 4.11

Forecast 2-Track B for the University of South Alabama

Figure 4.12

Forecast 3-Tracks A and B for the University of South Alabama
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Hence, each track scenario was divided into three segments that had the same
length (i.e. five dots including both the current center location and five forecast center
positions) but different configurations. The first hurricane track scenario consisted of
three segments with the same configuration but different forecast periods. On the other
hand, the second scenario (i.e. Track B) had two straight segments that corresponded to
the beginning and ending of the forecast period, and an additional segment in which the
track was forecasted to shift to the left of the previous forecast run. Therefore, a total of
12 forecast maps were created: 3 per track scenario, and 4 for each geographic location.
The base map, which shows both the studied areas and the Atlantic basin, was created
using the software package ArcGIS 10.0.
4.2

Data Collection
An online survey was administered in Fall 2013 - Spring 2014 to undergraduate

students of three coastal universities: University of South Alabama, University of Puerto
Rico at Mayagüez, and East Carolina University. These universities were selected
because of their coastal proximity, and to make group comparisons of how risk
perception changes given several tracks scenarios for the different coastal regions (i.e.
Gulf Coast, Atlantic Coast, and the Caribbean region). A recruitment email was sent to at
least one professor of the selected universities. Once the students were recruited and their
consent was obtained, the responses were gathered by using the Qualtrics’ online survey
platform. The goal was to obtain a sample of 600 students; 200 per each university. A
total of 237 students completed the survey.
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4.3
4.3.1

Survey
Overview
Two survey versions were created for each university: one having Track A and

the other showing Track B. The surveys were administered in English at both East
Carolina University and the University of South Alabama but in Spanish at the University
of Puerto Rico at Mayagüez. The surveys investigated if risk perception of hurricane
tracks was related to optimistic bias by measuring respondents’ optimistic outlook and by
showing them different forecast tracks in which they estimated hurricane risk. The
surveys’ questions were both developed and modified from previous literature regarding
hurricane risk perception and optimistic bias. Additionally, the survey consisted of thirtytwo questions divided into the following sections: previous hurricane experience,
hurricane risk perception, dispositional optimism, use of media for weather information,
and demographic characteristics.
4.3.2

Risk Perception Measurement
In general, participants were shown three forecast maps (i.e. one track scenario

divided into three segments) of a hypothetical hurricane approaching their school, along
with a set of questions. To measure risk perception, respondents were asked to rate their
own risk, as a measure of how likely it would be for the hurricane to hit their school and
how much concern the storm caused them (School and Concern), as well as how likely it
would be for the hurricane to hit a particular area properly identified with the letter A in
the forecast map (Point A) (Table 4.1). Students answered the questions using a scale
from 0 to 10. For each numeric response, 0 meant ‘not at all’ and 10 meant ‘extremely’
(i.e. an 11 point-scale).
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Table 4.1
Question 1
Question 2
Question 3

Risk Perception Questions
How likely would it be for Hurricane William to hit point A?
How likely would it be for Hurricane William to hit your school?
If this were a real hurricane, how much concern do you think this
hurricane would cause you?

Hurricane risk perception was measured along with different factors that could
shape risk perception: previous hurricane experience, tenure, and demographic
characteristics (Arlikatti et al. 2006; Lindell and Perry 2004; Lindell and Hwang 2008;
Peacock et al. 2005). The first variable, which is previous hurricane experience,
examined if past hurricane events can influence risk perceptions of future hurricane
experiences. For instance, respondents were asked questions about their previous
evacuation behavior, past property damage, and tenure (i.e. number of years a person has
lived at its current location). Demographic characteristics included age, gender, and
ethnicity.
Additionally, the survey included questions about information seeking and
confidence in hurricane forecasts. Information seeking examined respondent’s sources of
weather information and how reliable are those sources to them. Confidence in hurricane
forecasts investigated if respondents trust forecasters when they issue watches and
warnings of tropical systems. Previous education in a weather class or related areas, and
the student’s major were also requested.
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4.3.3

Optimistic Bias Measurement
To obtain a score of biases leading to errors in risk estimation, this study used

dispositional optimism. Dispositional optimism has been previously identified as an
important factor when measuring optimistic bias. This factor indicates that positive
expectancies about future outcomes are more likely than negative expectancies (Scheier
and Carver 1987; Scheier et al. 1994). Previous studies found that dispositional optimism
has a positive relationship with optimistic bias (Morrissey 2010; Trumbo et al. 2011).
These studies found that higher levels of optimism were associated with a higher
optimistic bias (Morrissey 2010; Trumbo et al. 2011). For this reason, a measurement of
dispositional optimism was obtained to measure levels of optimistic bias among
participants.
The Revised Life Orientation Test (Table 4.2) was used to obtain a dispositional
optimism score (Scheier et al. 1994). This test measures the sense of optimism of
respondents by using a 5-point scale that goes from disagree strongly to agree strongly
(Scheier et al. 1994). The questions included in the test are shown in Table 2. To obtain
an optimism score, six of these questions are worded on either a positive way (i.e.
questions 1, 4, and 10) or a negative way (i.e. questions 3, 7, and 9) (Scheier et al. 1994).
In contrast, four of these questions (i.e. 2, 5, 6, and 8), which are called filler items, are
not included to obtain an optimism score. To compute scores of those questions worded
in a negative way, the scale was inverted. Overall, a higher score indicates more
optimism (Scheier et al. 1994). This study used a 6-point scale for each numeric response
going from 0 (disagree strongly) to 5 (agree strongly).
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Table 4.2

Revised Life Orientation Test

Question 1 In uncertain times, I usually expect the best.
Question 2 It's easy for me to relax.
Question 3 If something can go wrong for me, it will.
Question 4 I'm always optimistic about my future.
Question 5 I enjoy my friends a lot.
Question 6 It's important for me to keep busy.
Question 7 I hardly ever expect things to go my way.
Question 8 I don't get upset too easily.
Question 9 I rarely count on good things happening to me.
Question 10 Overall, I expect more good things to happen to me than bad.

4.4

Reliability Analysis
Respondents were shown a set of three questions per forecast track that attempted

to measure perceived hurricane risk. The main goal was to combine the set of three
questions per forecast map that measured threat at Point A, School and Level of Concern
to have a single risk perception variable per forecast map (i.e. a total of three risk
perception variables). Thus, to examine whether or not those items could be combined, a
reliability analysis was performed by using Cronbach’s alpha, which is a measure of
internal consistency between a set of items. The items could be combined by using
Cronbach’s alpha if the alpha value was equal to or greater than 0.6. That is, there should
be a correlation between items for them to be combined. Similarly, a reliability analysis
was performed to determine if the six items about dispositional optimism could be
combined.
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4.5

Normality Tests
Before analyzing results, normality tests were run to verify the null hypothesis

that the data had come from a normal distribution. For the data to be normally distributed,
the significance levels should be large (alpha= 0.05 at the 95% confidence level). The
Shapiro-Wilk tests indicated that the majority of the data were not normally distributed
(alpha= 0.05). The only normally distributed data were found among the ECU sample for
Track B at Forecast 2 respecting School (p= .242). In addition, Concern at Forecast 2 for
Track B was close to being normal (p= .129). Regarding dispositional optimism, results
indicated that the data were not normally distributed for UPRM (p= .038) and were close
to being normally distributed for ECU (p= 0.053). Thus, non-parametric tests were used
to analyze results.
4.6

Two Independent Samples
The Two Independent Samples test is a non-parametric alternative used to make

comparisons of a variable’s distribution between two different or independent groups.
The null hypothesis is that the samples have come from the same distribution (Norušis
2002). As noted by Norušis (2002, p. 388), the goal of this test is to “rank the combined
data values for the two groups and find the mean rank in each group”. Thus, it is possible
to determine which group has the lowest values by looking at the mean ranks because
lower ranks are assigned to small values (Norušis 2002). Hence, a Mann-Whitney test
was run to test if levels of optimism among the samples were the same. In addition, a
Mann-Whitney test was run to test if levels of perceived risk among the samples were the
same. Thus, differences in both the levels of optimism and perceived risk among the
samples were not expected.
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In addition, risk perceptions at Forecast 3 were compared with 2 Independent
Samples between the two track scenarios. That is, a comparison of risk perceptions at
Forecast 3 between people who got Track A versus people who got Track B. The
proposed alternative hypothesis was that: “HA: Perceived risk at the final forecast period
will be significantly different between those who received Track A versus those who
received Track B”. Additionally, 2 Independent Samples tests were used to compare how
risk perception factors (i.e. gender, previous experience, tenure, race, and age) could
shape risk perception. The proposed alternative hypotheses were the following:

HA: Perceived risk will be significantly different between males and females.
HA: Perceived risk will be significantly different between those who have lived
less than 48 months near the coast and those who have lived longer near the coast.
HA: Perceived risk will be significantly different between those who have
previous hurricane damage and those who do not have previous hurricane
damage.
HA: Perceived risk will be significantly different between those who have
previous hurricane evacuation and those who do not have previous hurricane
evacuation.
HA: Perceived risk will be significantly different between those who are White
and those who are Hispanic or Latino.
HA: Perceived risk will be positively correlated with age.
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Finally, 2 Independent Sample test were run to compare differences in student’s
confidence about the NHC forecasts and the likelihood of a potential hurricane impact to
their community in the next five years. Two-sided tests with a 95% level of confidence
were used for all tests.
4.7

Two Related Samples
Risk perception variables, at the end of each forecast, were compared to

investigate if there were statistical differences in risk perception within the same track by
using a Two Related Samples test or Wilcoxon Signed-Rank test with a two-tailed 95%
confidence interval. This test allows making paired comparisons across pairs of variables.
For instance, each respondent’s perceived risk had the following comparisons: Forecast 1
versus Forecast 2, Forecast 2 versus Forecast 3, and Forecast 1 versus Forecast 3. The
Wilcoxon Signed-Rank test is also based on ranks like the Two Independent Samples. In
this case, the test is “based on the ranks of the absolute values of the difference between
the two variables, compared between cases in which that difference is positive and cases
in which it is negative” (Norušis 2002, p. 401).
The proposed alternative hypotheses were the following:

HA: Perceived risk will decrease from Forecast 1 to Forecast 2 for Track A
regarding Point A.
HA: Perceived risk will increase from Forecast 1 to Forecast 2 for Track B
regarding Point A.
HA: Perceived risk will increase from Forecast 1 to Forecast 2 for Track A
regarding School and Concern.
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HA: Perceived risk will decrease from Forecast 1 to Forecast 2 for Track B
regarding School and Concern.
HA: Perceived risk will decrease from Forecast 2 to Forecast 3 for Track A
regarding Point A.
HA: Perceived risk will decrease from Forecast 2 to Forecast 3 for Track B
regarding Point A.
HA: Perceived risk will increase from Forecast 2 to Forecast 3 for Track A
regarding School and Concern.
HA: Perceived risk will increase from Forecast 2 to Forecast 3 for Track B
regarding School and Concern.
HA: Perceived risk will decrease from Forecast 1 to Forecast 3 for both Track A
and Track B regarding Point A.
HA: Perceived risk will increase from Forecast 1 to Forecast 3 for both Track A
and Track B regarding School and Concern.
4.8

Correlation Tests
Spearman’ correlations were run to interpret the relationship between

dispositional optimism (i.e. dependent variable), and respondent’s perception of hurricane
tracks (i.e. independent variable). The Spearman’ correlation is a non-parametric
alternative to measure the degree of association between two variables. According to
Norušis (2002, p.475), the aim of this test is that the “data values for each variable are
replaced by ranks. It measures the linear relationship between the two sets of ranks.”
Spearman’s correlations were also run to understand the association between age and
perceived risk of hurricane tracks.
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CHAPTER V
RESULTS

5.1
5.1.1

Sample Characteristics
East Carolina University
Seventy-seven students from East Carolina University agreed to answer the

survey. Thirty-five students (50.7%) were females and thirty-six (49.3%) were males.
Participants had a mean age of 21.19 (σ= 5.574). Overall, age among participants ranged
between 18 and 45. Twenty-nine students (41.4%) had lived at least 10 years in the
coastal area of North Carolina. The majority of the students identified themselves as
White (N=46, 64.8%). Most of the sample (58.6%) was from outside of the Engineering,
Social Science, Business or Physical/Natural Sciences departments. Among the given
options, most of respondents were from Physical/Natural Sciences (15.7%). Most of the
sample (59%) did not take classes regarding map reading, map making, or hazards but
had taken other weather classes (29%). Mean confidence in the forecasts issued by the
National Hurricane Center was 7.99 on an 11-point scale. When asked about the use of
media for weather information, the most important source for hurricane forecast
information was The Weather Channel (X̄= 9.42, σ= 1.834). The second most important
source was local television, followed by the National Hurricane Center and local National
Weather Service websites. The least important sources were the use of other weather
websites and social media (X̄= 6.61, σ= 2.579 and X̄= 6.04, σ= 3.164 respectively). In
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terms of the most trustworthy source, it was the National Hurricane Center website (X̄=
9.61, σ= 1.769), followed by The Weather Channel (X̄= 9.39, σ= 1.627), the local
National Weather Service website (X̄= 9.15, σ= 1.746), and local television (X̄= 8.52, σ=
2.034). The least trustworthy sources were social media (X̄= 4.80, σ= 2.989).
5.1.2

University of Puerto Rico at Mayagüez
A total of 139 students from the University of Puerto Rico completed the survey.

Seventy-six students (57.6%) were females and fifty-six (42.4%) were males. The mean
age of respondents was 20.95 years old (σ= 2.476); ranging from 18 to 42 years old. The
majority of the students (N=58, 44.3%) had lived at least 10 years in the coastal area of
Mayagüez or nearby cities. Students identified themselves predominantly as Hispanic or
Latino (N=114, 86.4%). The sample consisted of students predominantly from the social
science field (N=67, 50.8%). An overwhelming majority of respondents (93.1%) did not
take classes in any of the subjects including map reading, map making, hazards, or any
weather class. When asked about how confident they were about the National Hurricane
Center, mean confidence was 6.43 on an 11-point scale. Students agreed that the most
important and trustworthy source for hurricane forecasts information (X̄= 8.40, σ= 2.838
and X̄= 8.75, σ= 2.657 respectively) was the local National Weather Service website. The
least important and trustworthy sources were the use of weather applications for
smartphones (X̄= 6.63, σ= 3.035), followed by social media (X̄= 5.33, σ= 3.315).
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5.1.3

University of South Alabama
Twenty-one students from the University of South Alabama responded to the

survey. Ten students (55.6%) were males and eight students (44.4%) were females. Age
ranged from 18 to 50 years old (X̄= 26; σ= 9.178). The sample was predominantly White
(77.8%). 61.1% had lived in the coastal area of Alabama for at least 10 years. No further
analysis was possible due to a low response rate.
5.2

Reliability Analysis
A reliability analysis was performed to determine if the items measuring risk for

Point A, School, and Level of Concern could be combined into a single risk perception
variable per forecast map given a Cronbach’s alpha greater than 0.6. However, the
reliability at UPRM (alpha = .691, .378, .710, and .454 for Forecast 1, Track A - Forecast
2, Track B – Forecast 2, and Forecast 3 respectively) revealed that it was not possible to
combine the three variables into a single scale regarding Track A - Forecast 2 and
Forecast 3. Thus, none of the items were combined throughout the forecast periods
because the reliability was weak for some items. The reliability analysis at ECU showed
that some variables could not be combined as well because their alpha values were less
than 0.6 (alpha = .523, .396, .626, and .070 for Forecast 1, Track A - Forecast 2, Track B
– Forecast 2, and Forecast 3 respectively). Hence, none of the three risk perception
variables per forecast map at each university were combined.
Similarly, another reliability analysis was performed to combine two questions
per forecast map in relation to School and Concern. However, the combined items did not
reveal a level of internal consistency for Forecast 3 at ECU (alpha= .687, .723, .704, and
.498 for Forecast 1, Forecast 2 - Track A, Forecast 2 - Track B, and Forecast 3
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respectively), and for Track A – Forecast 2 at UPRM (alpha= .659, .569, .897, and .746
for Forecast 1, Forecast 2 - Track A, Forecast 2 - Track B, and Forecast 3 respectively).
Therefore, the items were not combined to be consistent across all forecast periods. To
summarize, a reliability analysis confirmed that it was not possible to combine the
variables respecting Point A, School and Concern per forecast map, as well as the
variables in relation to School and Concern.
Subsequently, a reliability analysis was performed to combine the set of 6
questions worded on either a positive or a negative way that attempted to measure
dispositional optimism scores. Before combining questions, negatively worded responses
were inverse coded to obtain one optimism measure. The internal consistency between
the items was strong, thus the six questions were used to create a single optimism
variable for both at UPRM and ECU because alpha was greater than 0.6 (alpha= .643,
and .815 respectively). Finally, a reliability analysis was performed to combine two
questions about previous hurricane experience (i.e. damage and evacuation) for both
ECU and UPRM but the items could not be combined (alpha=.081 and .461
respectively).
5.3
5.3.1

Two Independent Samples
Combine Samples
A Two Independent Samples or Mann-Whitney test was used to investigate if the

two samples could be combined into one population for both dispositional optimism and
risk perception variables. Regarding differences in risk perception among the studied
areas (i.e. the Atlantic Coast and the Caribbean regions), a Mann-Whitney test was run to
investigate if the samples could be treated as one population. Results indicated that there
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were no statistical differences in perceived risk between the two universities for the
majority of the risk perception variables (α= 0.05). Nonetheless, risk perception variables
corresponding to Point A for both Track A and B with respect to Forecast 2 were
statistically significantly different (p=0.002 and 0.001, respectively).
Regarding Point A at Forecast 2 for Track A, results indicate that UPRM students
perceived a statistically significantly higher risk (X̄= 5.70, σ= 2.379) for Point A than
ECU students (X̄= 4.39, σ= 2.487). This is likely because Point A was closer to UPRM
when compared to Point A at ECU. For the other variable, Point A at Forecast 2 for
Track B, results revealed that ECU students perceived a statistically significantly higher
risk (X̄= 9.64, σ= 1.437) in relation to Point A than UPRM students (X̄= 8.04, σ= 2.409).
This is most likely due to the forecast track being more curved towards Point A at ECU
than at UPRM.
Therefore, data from the two samples were combined for both School and
Concern but not for Point A to be consistent among all forecast periods. As for
dispositional optimism, the test revealed that there were no differences in levels of
optimism between the two universities (p= .272). Thus, data from both ECU and UPRM
were combined for dispositional optimism. To be consistent with the risk perception
variables, dispositional optimism was analyzed separately for each university in relation
to Point A.
5.3.2

Confidence in Forecasts and Concern
One of the main objectives of this study was to understand if changes in forecast

tracks issued by the NHC had an influence on perceived risk. It is interesting to note that
students from both ECU and UPRM had differences in their level of confidence of the
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NHC forecast tracks. ECU students (X̄ = 7.99, σ= 2.123) were statistically significantly
more confident (Z= -3.684, p= .000) about the NHC forecasts than UPRM students (X̄=
6.43, σ= 2.88). Participants were also asked to rate their level of concern if a hurricane
threatens their school while they are by themselves, and although results were not
significant (p= .927), ECU students had a slightly higher mean level of concern (X̄= 7.53,
σ= 2.838) than UPRM students (X̄= 7.50, σ= 3.027).
Moreover, students were asked to rate the likelihood of a potential impact of a
future hurricane in the next five years to their community and the result was significant
(Z= -2.058, p= .012). This result suggests that ECU students (X̄ = 7.72, σ= 2.898) were
statistically significant more likely to think that a hurricane will hit their community in
the next five years than UPRM students (X̄= 6.72, σ= 2.618). The fact that UPRM
students were statistically less likely to think that a possible future hurricane could affect
their community, might suggest an effect of the optimistic bias among these students.
This may be due to perceiving less risk than their counterparts or being more optimistic
about their perceived threat. Additionally, the majority of UPRM students had no
previous hurricane experience, which could suggest that being less experienced is
associated with higher levels of optimistic bias, as other studies have previously indicated
(Weinstein 1989).
5.3.3

Differences in Perceived Risk at Forecast 3
After participants were shown each forecast map, they were asked to rate their

perceived hurricane risk. The average risk perceptions at each forecast period are shown
from Figure 5.1 through Figure 5.4. Higher mean risk perceptions for Track B at Point A
than Track A were found among respondents from ECU for all forecast periods but only
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at Forecast 2 among UPRM students (Figures 5.1 and 5.2 respectively). Although the
differences between the two track scenarios were minimal, Track A resulted in slightly
higher mean risk perceptions than Track B with respect to two variables: a) perceived risk
at school and b) level of concern raised by the hurricane (Figures 5.3 and 5.4). This is due
to its consistent track toward respondents’ school.

Figure 5.1

Average risk perceptions for Point A (ECU)
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Figure 5.2

Average risk perceptions for Point A (UPRM)

Figure 5.3

Average risk perceptions for School (Combined Samples)
43

Figure 5.4

Average risk perceptions for Concern (Combined Samples)

Following the average risk perceptions, 2 Independent Samples tests were ran to
compare differences in risk perception at Forecast 3 between the two track scenarios.
Surprisingly, results indicated that there were no significant differences in risk perception
at Forecast 3 (Table 5.1) in relation to School (Z= -.444, p= .657), Concern (Z= -.626, p=
.531), and Point A at UPRM (Z= -.627, p= .531). The only statistically significant
difference in risk perceptions between the two track scenarios at Forecast 3 was for Point
A at ECU (Z= -3.401, p= .001). From this result, it can be concluded that perceived risk
at Forecast 3 for Point A among ECU students was statistically significantly higher for
students who got Track B (X̄ =5.53, σ= 3.208) than those who got Track A (X̄ =3.29, σ=
3.130). The fact that there were no significant differences at Forecast 3, suggests that
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even when students observe variations in the forecast track, they would still perceive the
same level of risk. However, even though there were no significant differences, mean risk
perceptions regarding School and Concern were slightly higher among people who got
Track A than people who got Track B as said previously.
Table 5.1

Differences in Risk Perception at Forecast 3

Variable

Track Scenario N MeanSignificance*

Point A (ECU)

Track A
Track B
Total

35 3.29
36 5.53
71

.001

Point A (UPRM)

Track A
Track B
Total

66 4.76
66 4.44
132

.531

School (Combined) Track A
Track B
Total

101 9.84
102 9.73
203

.657

Concern (Combined)Track A
Track B
Total

102 9.03
102 8.90
204

.531

5.3.4

Risk Perception Factors
Two Independent Samples test were used to analyze if risk perception of

hurricane tracks could be shaped by several factors such as gender, tenure, race, previous
experience, and age. Results revealed no significant relationships between gender and
perceived risk (Tables 5.2, 5.3, and 5.4) for most of the variables (α= 0.05). There were a
few exceptions to these results. For instance, significant differences in risk perception
between males and females at Forecast 2 for Point A were found among ECU students
(Table 5.2) who got Track B (Z= -3.216, p= .001). This result implies that females
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perceived a significantly higher risk (X̄= 10.25, σ= 1.293) for Point A than males (X̄ =
8.25, σ= 1.302). Another statistical significance was found at Forecast 1 with reference to
Concern (Table 5.4; Z= -3.077, p= .002). This significant difference indicates that
females were more concerned (X̄=8.29, σ= 2.395) than males (X̄=7.22, σ=2.618) about
the potential threat of a real hurricane at Forecast 1. Finally, the difference in risk
perception between males and females approached significance at Forecast 3 for Concern
(Z= -1.897, p= .058). Although no other significant differences in perceived risk between
males and females were found, mean risk perceptions among females were higher than
males for the majority of risk perception variables.
Table 5.2

Gender Differences in Risk Perception for Point A (ECU)

Variable

Gender

N

Mean Significance*

Forecast 1 Males
36
Females 35
Total
71

5.47
6.11

.144

Track A
Males
21
Forecast 2 Females 15
Total
36

4.90
3.67

.313

Track B
Males
15 8.87
Forecast 2 Females 20 10.25
Total
35

.001

Forecast 3 Males
35 3.97
.351
Females 35 4.89
Total
70
* Based on Mann-Whitney U test of mean ranks
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Table 5.3

Gender Differences in Risk Perception for Point A (UPRM)

Variable

Gender

N

Mean

Significance*

Forecast 1

Males
Females
Total

56
76
132

5.61
6.09

.214

Track A
Forecast 2

Males
Females
Total

27
38
65

5.52
5.79

.594

Track B
Forecast 2

Males
Females
Total

29
37
66

8.07
8.14

.662

Forecast 3

Males
56
4.39
.691
Females
76
4.68
Total
132
* Based on Mann-Whitney U test of mean ranks
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Table 5.4

Gender Differences in Risk Perception for School and Concern (Combined
Samples)

Variable

Gender

N

Mean Significance*

Forecast 1 – School

Males
91 8.11
Females 111 8.38
Total
202

.428

Forecast 1 – Concern Males
92 7.22
Females 111 8.29
Total
203

.002

Track A
Forecast 2 – School

Males
47 8.96
Females 53 8.85
Total
100

.629

Track A
Males
48 8.15
Forecast 2 – Concern Females 53 8.57
Total
101

.410

Track B
Forecast 2 – School

Males
44 5.98
Females 57 6.54
Total
101

.435

Track B
Males
44 5.73
Forecast 2 – Concern Females 57 6.68
Total
101

.128

Forecast 3 – School

.478

Males
91 10.0
Females 111 9.56
Total
202

Forecast 3 – Concern Males
92 8.74 .058
Females 111 9.11
Total
203
* Based on Mann-Whitney U test of mean ranks
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The effect of tenure in shaping risk perception of hurricane tracks had minimal
influence among most risk perception variables (Tables 5.5, 5.6, and 5.7). The only
statistically significance was found at Forecast 2 for School (Table 5.7; Z= -2.278, p=
.023). Thereby, students who had lived less than 4 years near the coast perceived
significantly higher hurricane risk for their school at Forecast 2 (X̄= 9.53, σ= 1.844) than
those who had lived for a longer period of time near the coast (X̄= 8.56, σ= 2.225). The
differences in perceived risk between students who had lived less than 48 months and
those who had lived at least 4 years near the coast for Track B at Forecast 2 for Point A in
UPRM approached significance (Z= -1.766, p= .077).
Table 5.5

Tenure Differences in Risk Perception for Point A (ECU)

Variable

Tenure

N

Mean Significance*

Forecast 1 Less than 4 years 32
At least 4 years
38
Total
70

5.81
5.76

.896

Track A
Less than 4 years 16
Forecast 2 At least 4 years
19
Total
35

4.00
4.84

.854

Track B
Less than 4 years 16
Forecast 2 At least 4 years
19
Total
35

9.88
9.47

.407

Forecast 3 Less than 4 years 31 4.74
.665
At least 4 years
38 4.26
Total
69
* Based on Mann-Whitney U test of mean ranks
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Table 5.6

Tenure Differences in Risk Perception for Point A (UPRM)

Variable

Tenure

N

Mean Significance*

Forecast 1 Less than 4 years 45
At least 4 years
86
Total
131

5.69
5.98

.579

Track A
Less than 4 years
Forecast 2 At least 4 years
Total

20
44
64

5.25
5.89

.155

Track B
Less than 4 years
Forecast 2 At least 4 years
Total

24
42
66

7.33
8.55

.077

Forecast 3 Less than 4 years 45 4.58
At least 4 years
86 4.58
Total
131
* Based on Mann-Whitney U test of mean ranks
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.897

Table 5.7

Tenure Differences in Risk Perception for School and Concern (Combined
Samples)

Variable

Tenure

N

Mean Significance*

Forecast 1 – School

Less than 4 years 76
At least 4 years
121
Total
197

8.32
8.25

.441

Forecast 1 – Concern Less than 4 years 76
At least 4 years
122
Total
198

7.89
7.78

.611

Track A
Forecast 2 – School

Less than 4 years
At least 4 years
Total

36
61
97

9.53
8.56

.023

Track A
Less than 4 years
Forecast 2 – Concern At least 4 years
Total

36
62
98

8.92
8.10

.130

Track B
Forecast 2 – School

Less than 4 years
At least 4 years
Total

39
60
99

6.59
6.08

.468

Track B
Less than 4 years
Forecast 2 – Concern At least 4 years
Total

39
60
99

6.64
5.98

.264

Less than 4 years 75
At least 4 years
122
Total
197

9.59
9.87

.899

Forecast 3 – Concern Less than 4 years 76 9.05
At least 4 years
122 8.87
Total
198
* Based on Mann-Whitney U test of mean ranks

.552

Forecast 3 – School

No statistically significant results were found between perceived risk and the
following factors: having previous experience with hurricanes (Tables 5.8 - 5.13) and age
(Tables 5.14 - 5.16). As for previous hurricane experience (i.e. previous damage and
previous evacuation), results had to be evaluated separately for each university due to
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dissimilarities in groups between the two samples. Despite no significant differences
found between risk perception and previous damage, mean risk perceptions for most of
the variables were higher among participants who had previously experienced hurricane
damage. In addition, this study intended to compare differences in risk perception for all
risk perception variables in relation to race. However, it was not possible to compare
differences for Point A due to homogeneous samples at each university (64.8% were
Caucasians at ECU and 86.4% were Hispanics at UPRM). Hence, to be consistent among
the risk perception variables, no comparisons were made for race because the results
could not be combined. To conclude, no statistical significant results were found among
the majority of risk perception factors. Few significant results were found between risk
perception and two factors: gender and tenure. These results suggest that females and
students who had lived less than 4 years near the coast perceived higher hurricane risk.
Table 5.8

Previous Damage Differences in Risk Perception for Point A (ECU)

Variable

Previous Damage

N

Mean Significance*

Forecast 1

Yes
No
Total

41
31
72

5.66
5.97

.653

Track A
Forecast 2

Yes
No
Total

22
14
36

4.45
4.29

.681

Track B
Forecast 2

Yes
No
Total

19
17
36

9.89
9.35

.428

Forecast 3

Yes
41 3.98
.170
No
30 5.03
Total
71
* Based on Mann-Whitney U test of mean ranks
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Table 5.9

Previous Damage Differences in Risk Perception for Point A (UPRM)

Variable

Previous Damage

N

Forecast 1

Yes
No
Total

52
82
134

6.17
5.73

.447

Track A
Forecast 2

Yes
No
Total

28
37
65

6.11
5.41

.193

Track B
Forecast 2

Yes
No
Total

22
44
66

8.64
7.84

.262

Mean Significance*

Forecast 3

Yes
51 4.92
No
81 4.40
Total
132
* Based on Mann-Whitney U test of mean ranks

53

.307

Table 5.10

Previous Damage Differences in Risk Perception for School and Concern
(Combined Samples)

Variable

Previous Damage

N

Forecast 1 – School

Yes
No
Total

93
112
205

8.56
7.97

.139

Forecast 1 – Concern

Yes
No
Total

93
113
206

8.13
7.55

.081

Track A
Forecast 2 – School

Yes
No
Total

49
51
100

8.98
8.88

.958

Track A
Forecast 2 – Concern

Yes
No
Total

50
51
101

8.60
8.18

.233

Track B
Forecast 2 – School

Yes
No
Total

41
61
102

6.41
6.21

.665

Track B
Forecast 2 – Concern

Yes
No
Total

41
61
102

6.29
6.28

.948

Forecast 3 – School

Yes
No
Total

92 10.10
111 9.50
203

.117

Yes
92 9.13
No
112 8.82
Total
204
* Based on Mann-Whitney U test of mean ranks

.542

Forecast 3 – Concern
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Mean Significance*

Table 5.11

Previous Experience Differences in Risk Perception for Point A (ECU)

Variable

Previous Evacuation

N

Mean Significance*

Forecast 1

Yes
No
Total

13
59
72

5.69
5.81

.830

Track A
Forecast 2

Yes
No
Total

7
29
36

4.71
4.31

.224

Track B
Forecast 2

Yes
No
Total

6
30
36

8.83
9.80

.269

Forecast 3

Yes
12 4.42
No
59 4.42
Total
71
* Based on Mann-Whitney U test of mean ranks

.883

Table 5.12

Previous Experience Differences in Risk Perception for Point A (UPRM)

Variable

Previous Evacuation

N

Forecast 1

Yes
No
Total

27
109
136

6.26
5.79

.403

Track A
Forecast 2

Yes
No
Total

18
48
66

6.17
5.52

.197

Track B
Forecast 2

Yes
No
Total

8
59
67

7.88
8.07

.632

Mean Significance*

Forecast 3

Yes
26 4.96
No
107 4.50
Total
133
* Based on Mann-Whitney U test of mean ranks
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.460

Table 5.13

Previous Experience Differences in Risk Perception for School and Concern
(Combined Samples)

Variable

Previous Evacuation

N

Forecast 1 – School

Yes
No
Total

40
167
207

8.15
8.23

.789

Forecast 1 – Concern

Yes
No
Total

40
168
208

7.93
7.75

.653

Track A
Forecast 2 – School

Yes
No
Total

25
76
101

9.00
8.86

.459

Track A
Forecast 2 – Concern

Yes
No
Total

25
77
102

8.64
8.27

.168

Track B
Forecast 2 – School

Yes
No
Total

14
89
103

5.86
6.35

.590

Track B
Forecast 2 – Concern

Yes
No
Total

14
89
103

6.64
6.21

.474

Forecast 3 – School

Yes
No
Total

38
166
204

9.92
9.72

.664

Yes
39
No
166
Total
205
* Based on Mann-Whitney U test of mean ranks

9.23
8.88

.330

Forecast 3 – Concern

56

Mean Significance*

Table 5.14

Correlation between Age and Risk Perception for Point A (ECU)

Variable

Correlation Coefficient Significance*

Forecast 1

.066

.590

Forecast 2 – Track A

.091

.597

Forecast 2 – Track B

.297

.093

Forecast 3

.049

.689

Table 5.15

Correlation between Age and Risk Perception for Point A (UPRM)

Variable

Correlation Coefficient Significance*

Forecast 1

.072

.418

Forecast 2 – Track A

.010

.940

Forecast 2 – Track B

.020

.876

Forecast 3

.001

.991
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Table 5.16

Correlation between Age and Risk Perception for School and Concern
(Combined Samples)

Variable

Correlation Coefficient Significance*

Forecast 1 – School

-.028

.699

Forecast 1 – Concern

.033

.649

Track A
Forecast 2 – School

-.168

.096

Track A
Forecast 2 – Concern

-.043

.671

Track B
Forecast 2 – School

.126

.220

Track B
Forecast 2 – Concern

.142

.169

Forecast 3 – School

-.125

.081

Forecast 3 – Concern

-.022

.761

5.4

Two Related Samples
Two Related samples or Wilcoxon Signed-Rank tests were run to determine if

there was a significant change on individual’s risk perceptions from the previous forecast
period to the next one. Overall, most of the tests revealed significant changes between the
forecast track periods. For instance, with respect to Point A at ECU, the majority of the
test statistics were based on positive ranks for Track A with respect to: a) Forecast 1
versus both Forecasts 2 and 3, b) Forecast 2 versus Forecast 3, and c) Track B respecting
Forecast 2 versus Forecast 3. Thus, there was a significant decline in respondent’s risk
perception for Point A from the previous forecast run to the next forecast period because
the track kept shifting away from point A (α= 0.05). In relation to Track A for Point A at
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UPRM, results were the same as ECU for all comparisons except for Track A Forecast 1
versus Forecast 2, in which there was not a significant change in respondent’s risk
perception (Z= -1.099, p= .272). In addition, two test statistics were based on negative
ranks for Point A among people who got Track B, which indicated that there was a
significant increase in perceived risk for Point A from Forecast 1 to Forecast 2 for both
ECU and UPRM (Z= -4.903, p= .000 and Z= -5.325, p= .000; respectively). This result is
due to the fact that for Track B at Forecast 2, the track had a pronounced shift towards
point A.
When the two samples were combined for School and Concern, combined results
showed that the majority of comparisons were based on negative ranks in relation to: a)
Forecast 1 versus Forecasts 2 and 3, b) Forecast 2 versus Forecast 3, and c) Track B
respecting Forecast 2 versus Forecast 3. This indicates that there was a significant
increase on risk perception for School and Concern from the previous forecast run to the
next forecast run (α= 0.05). Test statistics for comparisons between Forecast 1 and
Forecast 2 among students who got Track B, with respect to School and Concern, yielded
positive ranks. This indicates that there was a significant decrease in respondent’s
perceived risk for their school (Z= -5.332, p= .000), and the level of concern raised by the
hurricane (Z= -4.979, p= .000). As expected, this is because the track shifted away from
their school at Forecast 2, leading to a lower perception of risk.
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5.5

Spearman Correlation
Spearman’s rho correlation tests were run to understand the association between

respondent’s dispositional optimism and hurricane risk perception (Tables 5.17 - 5.18).
Surprisingly, the majority of the correlations between participant’s dispositional
optimism and risk perception variables were not statistically significant (α= 0.05). The
only significant correlation was found for Track A at Forecast 2 in relation to School for
the combined samples (r= .201* at the 0.05 level, p= .045). Based on the positive
correlation, if someone has a high level of dispositional optimism, they should perceive a
higher level of risk for their school. To summarize, results from the Spearman correlation
coefficients did not support the proposed hypothesis that optimistic bias would be
negatively correlated with risk perceptions of hurricane tracks. In fact, only one positive
correlation was found between dispositional optimism and perceptions of hurricane
tracks.
Table 5.17

Correlation between Dispositional Optimism and Risk Perception for Point
A (ECU)

Variable

Correlation Coefficient Significance*

Forecast 1 – Point A

-.015

.903

Track A
Forecast 2 – Point A

.113

.517

Track B
Forecast 2 – Point A

-.102

.554

Forecast 3 – Point A

-.081

.506
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Table 5.18

Correlation between Dispositional Optimism and Risk Perception for Point
A (UPRM)

Variable

Correlation Coefficient Significance*

Forecast 1 – Point A

-.047

.592

Track A
Forecast 2 – Point A

-.199

.110

Track B
Forecast 2 – Point A

.087

.500

Forecast 3 – Point A

-.106

.231

Table 5.19

Correlation between Dispositional Optimism and Perceptions of Hurricane
Track Forecasts for School and Concern (Combined Samples)

Variable

Correlation Coefficient Significance*

Forecast 1 – School

.090

.206

Forecast 1 – Concern

.077

.279

Track A
Forecast 2 – School

.201

.045

Track A
Forecast 2 – Concern

.086

.391

Track B
Forecast 2 – School

-.017

.871

Track B
Forecast 2 – Concern

.055

.588

Forecast 3 – School

.014

.843

Forecast 3 – Concern
.060
.394
*. Correlation is significant at the 0.05 level (2-tailed).
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CHAPTER VI
DISCUSSION AND CONCLUSIONS

This study analyzed how participants’ dispositional optimism and changes in
hurricane track forecasts could have an effect on perceived hurricane risk. To accomplish
these objectives, two hurricane track scenarios were created in which college students
measured risk perception of hurricane track forecasts in relation to three variables (i.e.
point A, school, and concern) for three different forecast periods. As expected,
differences between the track scenarios revealed that participants who got Track A had
slightly higher mean risk perceptions about their school and level of concern raised by the
hurricane due to its consistent track toward their location; a result that could suggest that
changes in hurricane tracks had at least a minimal influence on risk perceptions among
those students who got Track B. However, the majority of the differences between mean
risk perceptions were too small to be statistically significant.
In fact, when comparing differences between the track scenarios at Forecast 3,
most of the results were not statistically significant. The only significant difference
occurred when students who got Track B had a higher perceived risk for Point A likely
because they previously got the curved track towards Point A. Although no major
differences were found, results are still important for the forecasting community because
regardless of changes in forecast tracks, students had the same perception of risk. It is
also important to emergency managers due to difficulties in changing people’s first
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impression about a storm; thus, changes in hurricane track forecasts must be disseminated
adequately for people to respond to warnings (Morss and Hayden 2010).
Two Related Samples tests revealed significant changes within the track
scenarios. For instance, there was a general decline in respondents’ risk perception from
the previous forecast track to the next forecast track in relation to Point A in both
universities as the hypothetical hurricane kept moving away from point A. Furthermore,
there was a general increase in perceived risk from Forecasts 1 and 2 to Forecast 3
respecting School and Concern as the hypothetical hurricane continued to approach their
school. As expected for people who got Track B, there was a decline in respondents’ risk
perception from Forecast 1 to Forecast 2 with respect to their School and Level of
Concern. This result should be relevant to emergency managers and forecasters because
even when the school appeared to be hit by the hurricane in a future forecast at Forecast
1, students seemed to feel less interested or more optimistic about their risk when the
forecast track shifted away and/or the track line was not headed towards their school; a
result that is consistent with previous research (Broad et al. 2007; Sherman-Morris et al.
2011). This result is important because the fact that there was a decline in perceived risk
when the track shifted away could have an effect on people’s hurricane preparedness and
their risk decision-making process. For instance, they might not evacuate or take the
necessary protective actions if they observe a track that is shifting away from them.
The association between optimistic bias and risk perception of hurricane tracks
did not yield a negative correlation. Only one positive significant correlation was found at
Forecast 2 for School among respondents who saw Track A. These results imply that
high levels of dispositional optimism were positively associated with higher perceived
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risk for School in the combined samples. However, a final conclusion cannot be made
that dispositional optimism had a slight positive influence on perceptions of hurricane
tracks due to either small or no significant associations found in this study. Although the
literature review presented in this study mentioned several studies in which optimistic
bias has been identified as an important factor in natural hazards, this study suggests that
optimistic bias may not be a good variable to predict perceived risk from hurricane track
forecasts.
This study also investigated how several factors such as gender, tenure, previous
hurricane experience, age, and race could shape risk perceptions. Results showed that
previous hurricane experience and age did not yield significant associations when
predicting risk perception. However, students who had previous hurricane damage had
higher mean risk perceptions for most of the risk perception variables. This result could
be consistent with previous research in which having previous experience has been
related to higher perceptions of risk (Helweg-Larsen 1999; Peacock et al. 2005; Trumbo
et al. 2011). In addition, younger individuals did not perceive less risk as was expected
(Arlikatti et al. 2006; Baker 1991; Peacock et al. 2005; Trumbo et al. 2011). Finally, race
could not be compared for all risk variables due to homogeneous samples at each
university that did not allow making comparisons for point A.
Few significant results were found for gender and tenure. As expected, females
had a higher risk perception with respect to two variables: a) Track B – Forecast 2 for
Point A at ECU and b) Level of Concern due to the hurricane at Forecast 1. Even when
the majority of the results were not significant, mean risk perceptions were higher for
females for most risk perception variables. This result is consistent with previous
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research in which being male is associated with a lower perception of risk (Bateman and
Edwards 2002; Finucane et al. 2000; Lindell and Perry 2004; Peacock et al. 2005). As for
the variable tenure, the only significant result was found at Forecast 2 in which students
who had lived for a longer period of time near the coast had lower perceptions of risk
concerning their school. This result could be consistent with previous studies relating
tenure and hurricane evacuations in which those who have a longer tenure are less likely
to evacuate (Baker 1991; Dow and Cutter 2000).
This study had several limitations or circumstances that could have affected
results. For example, an important limitation of this study is the recruitment of students
instead of the general public. This is because students tend to have a lower estimation of
risk, mostly because they are young individuals who are not homeowners, do not have
caregiving roles such as having children, or that they are less likely than the general
public to have the same hurricane decision-making process (Sherman-Morris 2005).
Thus, future work should include administering the survey to the general public to
consider several risk perception factors such as household composition, income, level of
education, and hurricane knowledge. With respect to the hurricane track forecasts, it is
important to mention that this graphic is one of several factors that people take into
account to assess hurricane risk such as “forecasts of storm conditions and effects”
(Morss and Hayden 2010). Future work could provide information about other risk
perception variables such as storm severity, possible storm threats, and warnings. Finally,
another limitation was the use of a coastal university located on an island. This is most
likely because it could have lowered UPRM students’ perceptions of risk with respect to
others because Point A was over water rather than over land.
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Additionally, with respect to optimistic bias, this research used a measure of
general optimism instead of an actual measurement of the optimistic bias, which may
have affected results. Therefore, future work should include a direct measurement of
optimistic bias to understand its relationship with perception of hurricane tracks.
Moreover, previous findings about hurricane risk and optimistic bias may not apply in
this study because the sample was a Hispanic predominant population. Furthermore, most
participants at UPRM did not have previous hurricane experience respecting previous
evacuations (80.1%) or previous hurricane damage (61.2%), In addition, the majority of
ECU students did not previously evacuated prior to a hurricane making landfall (81.9%)
but had previous hurricane damage (56.9%). This may suggest that the samples were
non-hurricane familiar. Moreover, the predominant population in the sample (i.e. UPRM
students) was less confident in NHC forecasts than ECU students. This fact could have
negatively influenced their perceived risk of hurricane tracks.
To summarize, this study did not find evidence to support the proposed
hypotheses. A negative correlation between optimistic bias and perceived risk of
hurricane tracks did not result. In addition, being female and having a shorter tenure were
associated with higher risk perceptions. Even when the differences in Forecast 3 between
the two track scenarios did not yield significant results, people who got Track A had
slightly higher risk perceptions with respect to School and Concern. In addition,
statistical tests still indicated that when students got Track B, their risk perception
declined from Forecast 1 to Forecast 2 because the hurricane was headed toward a
different location rather than their school, which could suggest less perceived risk
because students were focusing on the track line. Given the few significant results found,
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future work should include have a sample of less than several thousands for differences to
be socially significant. Finally, subsequent research should continue to investigate the
relationship between optimistic bias and perceptions of hurricane track forecasts. The
hurricane track forecast is one of the key factors in the public’s hurricane evacuation
decision making process; therefore a better understanding of this relationship will help
emergency managers and forecasters in their efforts to communicate with the public.
(Broad et al. 2007; USACE 2013).
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